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A system and connectors for the electrical interconnection of component
boards

The invention relates to a system or connector/board assembly for
the electrical interconnection of component boards having connectors
positioned opposite cne another on both sides of a board, each connector
consisting of a housing of electrically insulating material provided
with a plurality of contact elements of electrically conducting material
having a.contact end for making contact to a further contact element and
a terminal end for connecting electrical wiring, the board being
provided with a hole pattern for receiving terminal ends therein.

Systems of this type are used in practice, for example, for the
stack interconnection‘of componént boards or, for example, for the
connection, on a component board, also referred to as mother board or
mother panel, of one or more further component boards, also referred to
as daughter boards or daughter panels, on both sides. These daughter
boards may per se be provided in turn with'cénnectors on both sides for
forming a stack of daughter boards or for connecting yet further
component boards, also referred to as baby boards or baby panels,
thereto. '

A system of this type is disclosed, for example, by
DE-A-~3,323,029 use being made, however, of connectors having projections
situated at the end faces of the housing for mounting the respective '
connector housing on the component board by means of a screw or rivet
joint. This manner of mounting the housings on the component board has
the disadvantage that, as a consequence of the projections extending
laterally from the connector housing for the mounting thereof, it is not
possible to mount a plurality of connectors adjacently to one another
without loss of a contact element position on the component board. In
the English-language literature this is also known as "end-to-end
stacking".

The object of the invention is to provide a system or assembly of
the type mentioned at the outset, having end-to-end stackable connectors
mounted sufficiently rigidly on the respective component board.

According to the invention this is achieved in that at least one
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practice, for %éfénpattern of the board.

It will be understood that, as more contact elements are provided
with such means for clamping mounting in a hole of the hole pattern, the
respective connector is secured mechanically more rigidly on the

10 component board. As the dimensions of a connector become greater, it is

| alsc advisable to provide more contact elements with clamping means.

In a large number of applications it is common to connect the
contact elements of a connector electrically in such a manner that at
least one contact element connected to the signal earth or to a supply

15 terminal decoupled to the signal earth is situated between:signal-
carrying contact elements. This provides an effective electrical
shielding between the signal-carrying contacts.

The system according to the invention is suitable, in particular,
for connecting connectors having contact elements connected in this

20 manner, for which purpose, in a further embodiment, the component board
is provided with one or more mutually electrically insulated wiring
layers, the means of a contact element for the clamping teception
thereof in a hole of the hole pattern making electrical contact with one
or more of the wiring layers.

25 One of the wiring layers may, for example, be connected to the
signal earth of the system and one or more of the other wiring layers
may be connected to the supply voltage.

Us-a-3,963,301 alsc discloses a system of the type mentioned at
the outset, wherein connectors are used which are provided with contact

30 elements having two oppositely situated contact ends, of which at least
one of the contact ends is designed as plug or pin contact, which plug
contacts project out of the housing of the connector in the same
direction. In the mounted sﬁate of the respective connector, the plug
contacts extend through the component board from the one side and out

35 the other side thereof via the hole pattern. A further housing only
provided with matchingly situated passage openings is then mounted over
these plug contacts. This results in two connectors mounted oppositely
on the one side ﬁnd other side of the component board. The respective
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such as, for example, in eguipment in vehicles. A mounting means
extending laterally from the respective further housing has the
disadvantage that an end-to-end stackable connector system cannot be
built up theréwith.

10 In a further embodiment of the system according to the invention,
this problem is solved in thét one or more of the contact elements of a
connector is or are provided with a first and second oppositely situated
contact end, the means for the clamping cheptign thereof in a hole of
the hole pattern-being situated between the two contact ends and at

15 least one of the contact ends being designed as a plug or pin contact,
which plug contacts and the means for the clamping reception thereof in
a hole project out of the housing of the connector in the same
direction, and fhe housing is provided with passage openings for the
reception of further plug contacts, the contact elements and passage

20 openings of the connector on the one side of the board and the contact
elements and passage openings of the connector on the other side of the
board, as well as the holes of the hole pattern, being mutually arranged
in such a manner that the plug contacts, extending outside of the
housing, of the one connector engage, via the hole pattern, in the

25 passage opening of the other, oppositely situated connector, the two
connectors being rigidly connected to the board via the means for the
clamping reception thereof in a hole of the hole pattern.

Because, in this embodiment, in contrast to the prior art, both
connectors situated opposite one another are provided with contact

30 elements having means for the clamping reception thereof in a hole of

' the hole pattern in such a manner that the contact elements of the one
and the other connector mutually engage in one another's housing in the
mounted state, a connector'connection as described above is produced,
but in contrast to US-A-3,963,301 the two housings are rigidly mounted

35 on the component board.

The system or assembly according to the invention is suitable, in
particular, for use with connectors provided with shielding members of
electrically conducting material and having a terminal end for
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housi ng for nmounting the respective connector housing on the conponent
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for the nTHJntlmqmbehenﬂaﬁhe gonnestarst beiog- provided with means for the clamping
) reception thereof in a hole of the hole pattern of the board.
This embodiment of the system according to the invention is also
5 suitable for connectors having contact elements provided with terminal
ends for surface-mounting technology and having one or more of such
shielding members with which the connectors are rigidly mounted on the
component board.

The respective shielding members may advantageously be connected

10 to one or more wiring layers of the component board for the mutual
electrical shielding of signal-carrying contact elements and/or for
connecting supply voltage. The terminal ends of the ‘'shielding members
and the hole pattern can also be mutually matched to one another in such
a manner that a system or assembly having connectors with a desired

15 pitch of the contact elements or the terminal ends thereof can be
achieved.

For relatively thick component boards the terminal ends for
clamping reception thereof in a hole of the component board of
oppositely situated connectors may be oppositely received in the same

20 hole."

However, in the case of relatively thin component boards or
boards having wiring layers as described above, in a further embodiment
of the system or assembly of the invention, wherein the hole pattern in
the board consists of one or more rows of holes, the terminal ends

25 having means for the clamping reception therecof in a hole also being
arranged in rows in such a manner that the respective terminal ends of
the oppositely situated connectors each engage in a different hole of a
row. - '

In order to prevent that the board becomes warped, in a yet

30 further embodiment of the invention the respective terminal ends of the
oppositely situated connectors alternately engage in a hole of a row.

For providing a stack of parallel component boards, in another
enbodiment of the system or assembly of the invention the connectors on
one side of the board are designed such that they can mate with the

35 connectors on the other side of a further board.

Thus, for example, the connectors mounted on one side of the
component board may have contact ends exclusively designed as a female
contact, whereas the connectors positioned on the other side of the
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Accordi ng to tfecipgveheiroens japd gthegchidesedrespectiyvely. It will be understood
that also mating connectors having a mix of male and female contact ends
5 or & mix of male or female connectors mately mounted on either side of a
board may be used. '

- The invention also relates to connectors for oppositely
positioning on both sides of a component board in a system or assembly
described above, provided with a housing of electrically insulating

10 material having a plurality of contact elements made of electrically
conducting material, having a contact end for making contact to a
further contact element and a terminal end for connecting electrical
wiring, one or more of the terminal ends being provided with means for
the clamping reception therecf in a2 hole of a component board.

15 The invention furthermore relates to connectors for oppositely
positioning on both sides of a component board in a system or assembly
described above, provided with a housing of electrically insulating
material having a plurality of contact elements of electrically
conducting material, having a contact end for making contact to a

20 further contact element and a terminal end for connecting electrical
wiring, and having shielding members of electrically conducting material
received in the housing, provided with a terminal end for connecting
electrical wiring, wherein at least one terminal end of a shielding
member is provided with means for the clamping reception thereof in a

25 hole of a component board.

The invention yet furthermore relates to connectors for
oppositely positioning on both sides of a component board in a system or
assembly described above, provided with a2 housing of electrically
insulating material having a plurality of contact elements of

30 electrically conducting material, wherein one or more of the contact

. elements of a connector is or are provided with a first and second
oppositely situated contact end, means being situated between the two
contact ends for the clamping reception therecf in a hole of the hole
pattern, and at least one of the contact ends being designed as a plug

35 contact, which plug contacts and the means for the clamping reception
thereof in a hole project out of the housing of the connector in the
same direction, the housing being provided with openings for the
reception of further plug contacts.
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means for Clafgyaggagggugaﬂﬂgitbgg positioned opposite one another for surface-

mounting technology.
Figure 2 shows, in the same manner as Figure 1, a systenm
‘according to the invention, provided with connectors with shielding
10 members received therein.
Figure 3 shows schematically and in perspective a portion of the
connectors according to Figure 2 on an enlarged scale before mounting on
a component board.
Figure 4 shows schematically, partly in eross section and
15 elevation, an embodiment of the system according to the invention
provided with connectors having contact elements with two contact ends
and having passage openings in the housing for the reception of contact
ends of an oppositely positioned connector.
Figure 5 shows diagrammatically and in perspective various
20 embocdiments of means for the clamping reception therecof in & hole of a
component board.
Figure 1 shows a number of so called hermaphrodite component
boards 1, 2, 3 having female connectors 4, 5, 6 and male connectors 7,
8, 9, mounted copposite one another on either side of each board. For the
25 sake of clarity, no further components are shown on the boards 1, 2, 3,
but it will be clear that, depending on the desired application of the
respective component board, integrated circuits, resistors, capacitors
and other electrical and/or electronic components can be mounted
thereon. The connectors 7-9 of component board 2 and the connectors 4-6
30 of the component board 3, respectively, are shown in their mated state.
Instead of forming a stack of parallel cbmponent boards, it is,
of course, also possible to position further component boards, referred
to as daughter panels or daﬁghter boards, transversely on a component
board, and/or yet further component boards, referred to as baby boards
35 or baby panels, mounted on the daughter boards (not shown). The
- connectors 4-9 shown in Figure 1 are all of the type for mounting the
terminal ends of the contact elements of the respective connectors on

the component board by means of the surface-mounting technology which is
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a hole of the hole pattern, the respective connector is secured
mechani cal Ly nore rigidly on the conponent board. As the dinensions of a
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Figure 3 shows, on an enlarged scale, a cross section of a
- portion of the connector 10 and 13, respectively, according to Figure 2.
The contact elements 18 of the connector 10 having plastic ’
housing 22 are designed as a female or receiving contact, whereas the
10 contact elements 19 of the connector 13 having plastic housing 23 form
male or plug contacts. Between the two rows of contact elements 18 and
19, respectively, there are shielding members 16 and 17, respectively,
in the form of electrically conducting boards. The shielding members 17
are provided with contact fingers 20 for making contact to plate-type
15 contact parts 21 of the shielding members 16. As can be seen in the case
of connector 10, the shielding members 16, 17 can be alternately
arranged, and if necessary mutually electrically connected, in a
connector housing. .
To mount the connectors 10, 13 on the component board 1, the
20 shielding members 16, 17 are provided with terminal ends 24 having
clamping members 25 which, in the mounted state of a connector, engage
in a clamping fashion in a hole 27 of a hole pattern 26 provided in the
component board 1. In the mounted state of the connectors 10, 13, they
are rigidly secured on the component board 1 by means of the clamping
25 members 25.

Although only the shielding members 16, 17 are provided with
clamping members 25 in Figure 3, it will be clear that one or more of
the contact elements 20, 21 can also be provided with clamping means for
the reception ﬁhereof in a matchingly situated hole of a hole pattern.

30 As shown in Figure 3, the terminal ends, provided with clamping members
25, of the connectors 10, 13 alternately engage in a hole 27 of the hole
pattern 26 designed as a row of holes. The position of the holes 27 and
the clamping members 25 are to be chosen freely in such a manner that a
suitable hole position can be found for any desired, achievable pitch of

35 the contact elements.

In this embodiment,.the component board 1 is provided with three
electrically conducting wiring layers 28. Furthermore, terminal patches
29 are shown for connecting the contact elements 18, 19 by the surface-
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a connector/board assenbly having oppositely position- able connectors on
each side of a board, such to provide
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mounting technique.

Figure 4 shows an embodiment of the system according to the
invention in which use is made of connectors 30 provided with a housing
31 of electrically insulating material having'electriéaily conducting
contact elements 32 which are received therein and are provided at both
ends with a plug or pin contact 33, 34, the plug contacts 34 projecting
outwards from the base wall part 35 of the housing 31. The base wall
part 35 is furthermore provided with openings 36 which are arranged, for
example, centrally between the contact elements 32.

At the other side 65 the component board 50, there is shown a
similar further connector 40 which is situated opposite the connector 30
and which is provided with a housing 41 of electrically insulating
material,.having contact elements 42 of electrically conducting
material, and having a first plug or pin contact end 43 and a second
plug or pin contact 44 extending from the base wall part 45 of the
housing 41. The base wall part 45 is furthermore provided with openings
46 on either side of the contact elements 42.

The plug contacts 34, 44 extending outside the housing 31 and 41,
respectively, are furthermore provided with clamping members 25 as shown
in Figure 3.

The component board 50 has a hole pattern 51 with through holes
52.

The holes 51, the plug contacts 34, 44 and the openings 36, 46 in
the respective connector housings are mutually matched in terms of
position in such a way that in the mounted state, the plug contacts 34
extend. into the connector 40 via the openings 46 and the plug contacts
44 extend into the connector 30 via the openings 36. The two connectors
30, 40 are rigidly connected to the component board 50 by means of the
clamping members 25 without the danger of being shaken loose or the
like. Note that the connectors 30 and 40 are each not fully loaded with
contact elements 32 and 42, respectively, which is advantageously from
manufacturing and cost point of view.

‘Alternative clamping means 55, 56, 57 suitable for the purpose of
the invention are shown in Figures 5a, b, c. In the English-language
literature, these clamping means are also referred to by the designation
"press-fit" or "press-in".

The invention is, of course, not restricted to the embodiments
shown of clamping means and contact element combinations.
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is Sheet Has Been Reilicea :

BT

|



for an end-to-end stackabl e connector/ board assenbly of this type, is not
di scl osed nor sugge atent sgpeci fication. In a larg

- nunber, W%ﬁﬁ-’tﬁatlammmn“ 'to connect the contact Mﬁlﬂhﬁ!ﬂmh
connector el ectri cal by $nsucth & nBnner thekrvgt |east one contact el enent
con- nected to the signal earth or to a supply term nal decou- pled to the

.signal earth is situated between signal-car- rying contact elenments. This
provi des an efif ect iSystesl et-cannectir/bhaxd assentizt fnsethe rdestyiral- car ryi ng

contacts. it b N GTbA SO tlhBthen® £ddGal MaRThd YdnhSctiits! flHiR4ondd
partlcul ar, for connecti ng connectors havi ng contact eTerren s connected in
this rnanﬁer PBPOSAR PP ARPdEE, on both sides of a board, each connector consisting
of a housing of electrically insulating material provided with a
- plurality of contact elements of electrically conducting material having
a contact end for making contact to-a further contact element and a
terminal end for connecting electrical wiring, the board being provided
10 with a hole pattern for receivihg terminal ends therein, characterised
in that at least one terminal end of a contact element of the connector
situated on one side of the board and at least one terminal end of a
contact element of the connector situated on the other side of the board
are received in a hole of the hole pattern, which at least one terminal
15 ends are provided with means for the clamping reception thereof in the
respective hole of the hole pattern of the board.
2. System according teo claim 1, wherein the component board is
provided with one or more mutually electrically insulated wiring layers,
the means of a contact element for the clamping reception thereof in a
20 hole of the hole pattern making electrical contact with one or more of
the wiring layers.
3. System according to claim 1, wherein one or more of the contact
elements of a connector is or are provided with a first and second
oppositely situated contact end, the means for the clamping reception
25 thereof in a hole of the hole pattern being situated between the two
contact ends and at least one of the contact ends being designed as a
plug contact, which plug contacts and the means for the clamping
reception thereof in a hole project out of the housing of the connector
in the same direction, and the housing is provided with passage openings
30 for the reception of further plug contacts, the contact elements and
. passage openings of the connector on the ocne side of the board and the
contact elements and passage openings of the connector on the other side
of the board, as well as the holes of the hole pattern, being mutually
arranged in such a manner that the plug contacts, extending outside of
35 the housing, of the one connector engage, via the hole pattern, in the
passage opening of the other, oppositely situated connector, the two
connectors being rigidly connected to the board via the means for the
clamping re;eption thereof in a hole of the hole pattern.
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' of the board.

. 5. System according to cne or more of the preceding claims, wherein
the hole pattern in the board consists of one or more rows of holes, the
terminal ends having means for the clamping reception therecf in a hole

10 also being arranged in rows in such a manner that the respective
terminal ends of the oppositeiy situated connectors each engage in a
different hole of a row.

6. System according to claim 5, wherein said terminal ends of the
oppositely situated connectors alternately engage in a hole of a row.

15 7. System according to one or more of the prgceding claims, wherein
the connedtors on one side of a board can mate with the connectors on
the other side of a further board, in order to form a stack of parallel

boards.
8. Connector for oppositely positioning on both sides of a component
20 board in a system or assembly according to one or more of the preceding

claims, provided with a housing of electrically insulating material
having a plurality of contact elements of electrically conducting
material, having a contact end for making contact to a further contact
element and a terminal end for connecting electrical wiring, one or more
25 of the terminal ends being provided with means for the clamping
reception thereof in & hole of a component board.
9. Connector for oppositely positioning on both sides of a component
board in a system or assembly according to one or more of claims 1 to 7
inclusive, provided with a housing of electrically insulating material
30 having a plurality of contact elements of electrically conducting
material, having a contact end for making contact to a further contact
element and a terminal end for connecting electrical wiring, and having
shielding members of electrically conducting material received in the
housing, provided with a terminal end for connecting electrical wiring,
35 wherein at least one terminal end of a shielding member is provided with
| means for the clamping reception thereof in a hole of a component board.
10. Connector for oppositely positioning on both sides of a component
board in a system or assembly according to one or more of claims 1 to 7
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oppositely situated contact ends, of which at |east one of the contact ends

is designed as plug o ml ch plug contacts project out of the
-housi ng WD 98/18536n- Ulﬂllﬂ"ﬁﬂlllﬁﬂlﬂﬂ diregiion. In the nmoRCIENLI/ANE230f
the respective connectdr,“the ¥l ud cbntacts extend through the conponent
board fromt hammas:s:iedep:mvddemtwithen bblhisirgy of i electiiznaddf insalidtimghmdterial
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open- ings IS Ren® o er t ese plug contac ts1n two
connect ors noddterialppuRenedpyonsn of HeTgnef fhgecontachaiepents @f # coppector is
corrponent boardt. adé@rofided with a first and second oppositely situated contact end,

5 means being situated between the two contact ends for the clamping
reception thereof in a hole of the hole pattern and at least one of the
contact ends being designed as a plug contact, which plug contacts and
the means for the clamping reception thereof in a hole project out of
the housing of the connector in the same direction, the housing being

10 provided with passage openings for the reception of plug contacts.
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therein. Such a systemis unsuitable for use with com ponent boards which

are ‘subject .to éﬁbratlon such as, for exanple, in equipmentpcINLIBi000BS. A
nDuntlnéV t endi ng Iaterally fromf3e respective further housing has

t he dlsadvantage that an end-to-end stack- able connector system cannot be

built up therew th. In a further enbodi nent of the system according to

the invention, this problemis solved in that one or nore of the contact
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designed as a plug or pin contact, which plug contacts and the nmeans for
the cl arRphg/{saggption thereof in a hole project out of the gropyNI9%/00823 he
connect:0r in the sanme direction, and t?§3h0u5|ng is provided with pas- sage
openings for the reception of plug contact the contact el enents and
passage openings of the connec- tor on the one side of the board and the
scont act: el enents and passage openi ngs of the connector on the other side of
the board, as well as the holes of the hole pattern, being nutually
arranged in such a manner that t pl ug coptacts, extending outside of the
housi ng, of the one connector enggp ' MLQZ@DG hol es of one row of the hole
pattern, in the passage openi ng bf ;He ot her, oppositely
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A system and connectors for the electrical interconnection of component

boards

The invenfion relates to a system or connector/board assembly for

‘the electrical interconnection of component boards having connectors
: positioned opposite one another on both sides of a board, each connector

consisting of a housing of electrically insulating material provided
with a2 plurality of contact elements of electrically conducting material
having a contact end for making contact to a further contact element and
a terminal end for connecting electrical wiring, the board being |
provided with a hole pattern for receiving terminal ends therein.

Systems of this type are used in practice, for example, for the
stack interconnection of component boards or, for example, for the
connection, on a component board, alsc referred to as mother board or
mother panel, of one or more further component boards, alsc referred to
as daughter boards or daughter panels, on both sides. These daughter
boards may per se be provided in turn with connectors on both siﬁes for
forming a stack of daughter boards or for connecting yet further
component boards, alsc referred to as baby boards or baby panels,
thereto. '
' A system of this type is disclosed, for example, by
DE-A-3,323,029 use being made, however, of connectors having projections
situated at the end faces of the housing for mounting the respective
connecfor housing on the component board by means of a screw or rivet
joint. This manner of mounting the housings on the component board has
the disadvantage that, as a consequence of the preojections extending
laterally from the connector housing for the mounting thereof, it is not
possible to mount a plurality of comnectors adjacently to one another
without loss of a contact element position on the component board. In
the English-language literature this is also known as "end-to-end
stacking”.

The object of the 1nventzon is to provide a system or assembly of
the type ment}oned at the outset, having end-to-end stackable connectors
mounted sufficiently rigidly or the respective component board.

According to the invention this is achieved in that at least one

ﬂlsiiietllii‘i BeinllT I‘i“’ed : o {* .. Thisjs th§ replaceme?t ghoet
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“cl amﬁw—t—hﬁeof in a hole of the hole pattern in such a nmanner
t hat This Shee Qs B, RE Saent s of the one and the other connector nutually

.engag | er's housing in the nounted state, a connector connec-
tion U%’H ove is produced, but in contrast to US-A-3,963,301 the
two housi idly nmourted on the gonponent board. The system or

assenbly according to the invention is suitable, in particular, for use
Wit h connecie@msndlr exd (bf a contact element of the connector situated on cne side

of the board and at least one terminal end of a contact element of the
connector situated on the other 'side of the board are received in a hole
of the hole pattern, which 5t least one terminal ends are provided with
means for the clamping reception thereof in the respective hole of the
hole pattern of the board.

It will be understood.that, as more contact elements are provided
with such means for clamping mounting in a hole of the hole pattern, the
respective connector is secured mechanically more rigidly on the
component board. As the dimensions of a connector become greater, it is
also advisable to provide more contact elements with clampiﬁg means.

In a large number of applications it is common to connect the
contact elements of a connector electrically in such a manner that at
least one contact element connected to the signal earth or to a supply
terminal decoupled to the signal earth is situated between-signal-
carrying contact elements. This provides an effective electrical
shielding between the signal-carrying contacts.

The system according to the invention is suitable, in particular,
for connecting connectors having contact elements connected in this
manner, for which purpose, in a further embodiment, the component board
is provided with one or more mutually electrically insulated wiring
layers, the means of a contact element for thé ¢clamping reception
thereof in a hole of the hole pattern making electrical contact with one
or more of the wiring layers.

One of the wiring layers may, for example, be connected to the
signal earth of the system and one or more of the other wiring layers
may be connected to the supply voltage. '

US-A-3,963,301 also discloses a system of the type mentioned at
the outset, wherein connectors are used which are provided with contact
elements having two oppositely situated contact ends, of which at least
one of the contact ends is designed as plug or pin contact, which plug
contacts project out of the housing of the connector in the same
direction. In the mounted state of the respective connector, the plug_
contacts extend through the component board from the one side and out
the other side thereof via the hole pattern. AR further housing only
provided with matchingly situated passage openings is then mounted over

: these'plug contacts. This results in two connectors mounted oppositely

on the one side and other side of the compeonent-board. The respective
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"ed Wth shieldi ng menbers of electrically conducting material and having a
ter nTHTeﬁdhedBHﬁkHe&fRﬁplamdeCtl ng elec- trical wiring, at |east one term nal end

-of a of the connectors being provided with neans for the
cl anpi hereof in a hole of the hole pattern of the board.
| rren

This he system accord| ng®to the in- vent | on is also suitable
for connegtons errents provi ded.with t ds f.or
surf ace- rgr%ﬁtnerhgc’ ﬁn(ﬂ ogy anavﬁaa\?ﬁ'n'b ef%?ctr}r'ﬁr“ewo m ctﬁ'% F’d.
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of the housing and the plug contacts received therein. Such a system is
un#uitable for use with component boards which are subject to vibration,
such as, for example, in egquipment in vehicles. A mounting means
extending laterally from the respective further housing has the
disadvantage that an end-to-end stackable connector system cannot be
built up therewith.

In a further embodiment of the system according to the invention,
this problem is solved in that one or more of the contact elements of a
connector is or are provided with a first and second oppositely situated
contact end, the means for the clamping reception thereof in a hole of
the hole pattern being situated between the two contact ends and at
least one of the contact ends being designed as a2 plug or pin contact,
which plug contacts and the means for the clamping reception thereof in
a hole project ocut of the housing of the connector in the same

~direction, and the housing is provided with passage openings for the

reception of further plug contacts, the contact elements and passage
openings of the connector on the one side of the board and the contact
elements and passage openings of the connector on the other side of the
board, as well as the holes of the hole pattern, being mutually arranged
in such a manner that the plug contacts, exteﬁding outside of the
housing, of the one connector engage, via the hole pattern, in the

. passage opening of the other, oppositely situated connector, the two
conneétors being rigidly connected to the board via the means for the
clamping reception thereof in a hole of the hole pattern.

Because, in this embodiment, in contrast to the prior art, both
connectors situated opposite one another are provided with contact
elements having means for the clamping reception thereof in a hole of
the hole pattern in such a manner that the contact elements of the one
and the other connector mutually engage in one another's housing in the
mounted state, a connector connection as described above is produced,
but in contrast to US-A-3,963,301 the two housings are rigidly mounted
on the component board.

The system or assembly according to the invention is suitable, in
particular, for use with connectors provided with shielding members of

electrically conducting material and having a terminal end for
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“geously be connected to one or nore wiring layers of the conmponent board
for the nutual electrical shielding of signal-carrying contact el enents
.and/or for connect- ing supply voltage. The term nal ends of the shielding
menbers and the hole pattern can also be mutually matched to one another in
such a manner that a system or assenbly having connectors with a desired
pi tch of tosanechingaceleckriradt winingy hat lepst mae termdnaha@ndobf @amhirddanhi eved.

However, igdmbdke g6 etmﬁéﬂtat.-s \@mgt;kyommgeﬁmeaheamsmé digAsidy having
W ring Iayers as further enbo? tgﬁg of the system or
d

assem bl FeGEPHRR Wﬁf&ﬁ? |‘6‘na ’l‘?ﬁ? Pgs‘ﬁﬁcf‘?% PRETSR™NG °id-a

This embodiment of the system according to the invention is also
suitable for connectors having contact elements provided with terminal
ends for surface-mounting technoclogy and having one or more of such
shielding members with which the connectors are rigidly mounted on the
component board.

The respective shielding members may advantageously be connected
to one or more wiring layers of the component board for the mutual
electrical shielding of signal-carrying contact elements and/or for
connecting supply voltage. The terminal ends of the ‘shielding members
and the hole pattern can also be mutually matched to one another in such
a2 manner that a system or assembly having connectors with a desired
pitch of the contact elements or the terminal ends thereof can be
achieved.

For relatively thick component boards the terminal ends for
clamping reception therecf in a hole of the component board of
oppositely situated connectors may be oppositely received in the same
hole.

However, in the case of relatively thin component boards or
boards having wiring layers as described above, in a further embodiment
of thg system or assembly of the invention, wherein the hole pattern in
the board consists of one or more rows of holes, the terminal ends
having means for the clamping reception thereof in a hole also being
arranged in rows in such a manner that the reSpectiée'terminal ends of
-the oppositely situated connectors each engage in a different hole of a
row. - -

In order to prevent that the board becomes warped, in a yet
further embodiment of fhe invention the respective terminal ends of the
oppositely situated connectors alternately engage in a hole of a row.

For providing a stack of parallel component boards, in another
embodiment of the system or assembly of the invention the connectors on
one side of the board are designed such that they can mate with the
connectors on the other side of a further board.

Thus, for example, the connectors mounted on one side of the
component board may have contact ends exclusively designed as a female

contact, whereas the connectors positioned on the other side of the

_Thlisllsliiie't liiilrein ieﬂillced ' This is the replacement sheet
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board are exclusively designed as male contacts. Component boards of
this tfpe, also called hermaphrodite boards, can be interconnected
facing their one and other sides, respectively. It will be understood
that also mating connectors having a mix of male and female contact end:
or a mix of male or female connectors mately mounted on either side of :
board may be used.

The invention also relates to connectors for oppositely
positioning on both sides of a component board in a system or assembly
described above, provided with a housing of electrically insulating
material having a plurality of contact elements made of electrically
conducting material, having a contact end for making contact to a
further contact element and a terminal end for connecting electrical
wiring, one or more of the terminal ends being provided with means for
the clamping reception thereof in a hole of a-componént board.

The invention furthermore relates to éonnectors for oppositely
positioning on both sides of a component board in a system or assembly
described above, provided with a ‘housing of electrically insulating
material having a plurality of contact elements of electrically
conducting material, having a contact end for making contact to a
further contact element and a terminal end for connecting electrical
wiring, and having shielding members of electrically conducting material
received in the housing, provided with 2 terminal end for connecting
electrical wiring, wherein at least one terminal end of a shielding
member is provided with means for the clamping reception thereof in a
hole of a component board.

The invention yet furthermore relates to connectors for
oppositely positioning on both sides of a component board in a system or
assembly described above, provided with a housing of electrically
insulating material having a plurality of contact elements of
electrically conducting material, wherein one or more of the contact
elements of a connector is or are provided with a first and second
oppositely situated contact end, means being situated between the two
contact ends for the clamping reception thereof in a hole of the hole
pattern, and at least one of the contact ends being designed as a plug
contact, which plug contacts and.the means for the clamping reception
thereof in a hole project out of the housing of the connector in the
same directioﬁ, the housing being provided with openings for the
reception of further plug contacts.
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al ternate. hol es of one row of the hole pattern. Thi s enbodi nment
advantage' o . laced he board from beconi ng war ped. For providing a
stack of I nent boards, in another enbodi ment of the system or
assenbly on the connectors on one side of the board are

desi gned such that they can mate with the connectors on the other side of a
further..board. Thus, for exanple, the connectors nounted on one side of
t he conmponent buie dnveytikaves @xplaitiedeiti yraxterC Busidlebyldale by gretdréascea

femal e con{:g(cﬁg‘agﬁf\i\}g_lrys otdtiﬁe Qﬁ&;"‘oﬁé &%sb;,%ﬁsr&gg on the other side of the

board are ex esigned as nmale conta Conponent
Figure 1 shows schematically and in perspective'a system

according to the invention, consisting of a plurality of component
boards arranged in a stack and having, on either side, end-to-end

stackable connectors positioned opposite one another for surface-

mounting technology.

Figure 2 shows, in the same manner as Figure 1, a system
according to the invention, provided with connectors with shielding
members received therein.

Figure 3 shows schematically and in perspective a portion of the
connectors according to Figure 2 on an enlarged scale before mounting on
a component board. '

Figure 4 shows schematically, partly in cross section and
elevation, an embodiment of the system according to the invention
provided with connectors having contact elements with two contact ends
and'having passage openings in the housing for the reception of contact
ends of an oppositely positioned connector.

Figure 5 shows diagrammatically and in perspective various

.~ embodiments of means for the clamping reception thereof in a2 hole of a
component board.

'Figure 1 shows a number of so called hermaphrodite component
boards 1, 2, 3 having female connectors 4, 5, 6 and male connectors 7,
8, 9, mounted opposite one another on either side of each board. For the
‘sake of clarity, no further components are shown on the boards 1, 2, 3,
but it will be clear that, depending on the desired application of the
respective component board, integrated circuits, resistors, capacitors
and other electrical and/or electronic components can be mounted
thereon. The connectors 7-9 of component board 2 and the connectors 4-6
of the component board 3,‘respective1y, are shown in their mated state.

Instead of forming a stack of paral;el component boards, it is,
of course, also possible to position further component boards, referred

" to as daughter panels or daughter boards, transversely on a component
board, and/or yet further component boards, referred to as baby boards
or baby panels, mounted on the daughter boards (not shown). The °
connectors 4-9 shown in Figure 1 are all of the type for mounting the
terminal ends of the contact elements of the respective connectofs on

the component board by'means of the surface-mounting technology which is

This is the replacement gheet
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boar ds -ef—thi-s—type;—atso—cal | ed hermaphrodite boards, can be

I nt ercon ec I r one and ot her sides, respectively It will be
understo}gh Q e'e:'i"ﬂe iae‘%ng con- nectors having a mx of nale and fenal e
contact el Im mal e or femal e connectors nately nounted on either
side of ‘a Lsed. In a yet further enbodi ment of the system
according to the |nvention, the connectors are provided with end- to-end

st ackabl e housi ngs. The invention also relates to connectors for

straight- |y opposite positioning on both sides of a conponent board in a
system or fa&miTeky diescri bed above, pro- vided with a housing of
electrically II1§U|at|9 AE%L? inlthe same manner as Figure 1, a number of
component boards, but prov;ded with female connecters 10, 11, 12 and
male connectors 13, 14; 15, having shielding members 16, 17 of
electrically conducting material received in their housings.

Figure 3 shows, on an enlarged scale, a cross section of a
portion of the connector 10 and 13, respectively, according to Figure 2,

The contact elements 18 of the connector 10 having plastic )
housing 22 are designed as a female or receiving contact, whereas the
contact elements 19 of the connector 13 having plastic housing 23 form'
male or plug contacts.lsetween the two rows of contact elements 18 and
19, respectively, there are shielding members 16 and 17, respectively,
in the form of electrically conducting boards. The shielding members 17
are provided with contact fingers 20 for making contact to plate-type
contact parts 21 of the shielding members 16. As can be seen in the casge
of connector 10, the shielding members 16, 17 can be alternately
arranged, and if necessary mutually electrically connected, in a

- connector housing.

To ﬁount the conneétors 10, 13 on the component board 1, the
shielding members 16, 17 are provided with terminal ends 24 having
clamping members 25 which, in the mounted state of a connector, engage
in a clamping fashion in a hole 27 of a hole pattern 26 provided in the
component board 1. In the mounted state of the connectors 10, 13, they
are rigidly secured on the component board 1 by means of the clamping
members 25.

Although only the shielding members 16, 17 are provided with
clamping members 25 in Figure 3, it will be clear that one or more of
the contact elements 20, 21 can also be provided with clamping means for
the reception thereof in a matchingly situated hole of a hole pattern.
As shown in Figure 3, the terminal ends, provided with clamping members
25, of the connectors 10, 13 alternately engage in a hole 27 of the hole
pattern 26 designed as a row of holes. The position of the holes 27 and
the clamping members 25 are to be chosen freely in such a manner that a
suitable hole position can be found for any desired, achievable pitch of
the contact elements.

In this embodiment, the component board 1 is provided with three
electrically cénducting wiring layers 28. Furthermore, terminal patches

29 are shown for connecting the contﬁsételements 18, 19 by the surface-
This is the rep\acsmen
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having a plurali tythhemblainéﬁR laeément s of electrically con- ducting
mat eri al, having a maki ng con- tact to a further contact
el enent and a term \ nnectl ng el ectrical wiring, and having
shi el di ng. mem berso ly con uctlng mat eri al in the
hous‘lv 39 34 shiel di ng rrenbers havi ng a termnal end f&%ﬁ?@&
el ectri cal %Ehg;gae Egén at | east one ter- mnal end of a shiel d| ng

e

menber is provi w th nmeans for the clan?l ng reception thereof in a hole
of a conpo- nentigyBRrd Shevie aPcPRRAFinent RE they RYSEE™ BFEPASEPALSs tbr

invention in which use is made of connectors 30 provided with a housing
31 of electrically insulating material having electrically conducting
contact elements 32 which are received therein and are provided at both
ends with a2 plug or pin contact 33, 34, the plug contacts 34 projecting
outwards from the base wall part 35 of the housing 31. The base wall
part 35 is furthermore provided with openings 36 which are arranged, for
example, centrally between thé contact elements 32.

At the other side of the component board 50, there is shown a
similar further connector 40 which is situated opposite the connector 30
and which is provided with a housing 41 of electrically insulating
material, having contact elements 42 of electrically conducting
material, and having a first plug or pin contact end 43 and a second
plug or pin contact 44 extending from the base wall part 45 of the
housing 41. The base wall part 45 is furthermore provided with openings
46 on either side of the contact elements 42.

The plug contacts 34, 44 extending outside the housing 31 and 41,
respectively, are furthermore provided with clamping members 25 as shown
in Figure 3.

The component board 50 has a hole pattern 51 with through holes
52. |

The holes 51, the plug contacts 34, 44 and the openings 36, 46 in
the respective connector housings are mutually matched in terms of
position in such a way that in the mounted state, the plug contacts 34
extend. into the connector 40 via the openings 46 and the plug contacts
44 extend into the connector 30 via the openings 36. The two connectors
30, 40 are rigidly connected to the component board 50 by means of thé
clamping members 25 without the danger of being shaken loose or the
like. Note that the connectors 30 and 40 are each not fully loaded with
contact elements 32 and 42, respectively, which is advantageously from
manufacturing and cost point of view.

Alternative clamping means 55, 56, 57 suitable for the purpose of
the invention are shown in Figures S5a, b, c. In the English-language
literature, these clamping means are also referred to by the designation
"press-fit"” or 'press-in".

The invention is, of course, not restricted to the embodiments

shown of clamping means and contact element combinations.
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" -7- stant i—aH-y—equaJ_l_o_eral | er than the thickness of the conponent

boar d. §mwp lon furthernore relates to connectors for straightly
* opposite po €
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I nsul ati ng

t
o ﬁ 'sides of a com ponent board in a system or
H H provided with a housing of electrically
: 9
1. System or connector/board assembly for the electrical

CLAIMS

interconnection of component boards having connectors positioned
opposite one another on both sides of a board, each connector consisting
of a housing of electrically insulating material provided with a

. plurality of contact elements of elecfrically conducting material having
a contact end for making contact to-a further contact element and a
terminal end for connecting electrical wiring, the board being provided
with a hole pattern for receiving terminal ends therein, characterised
in that at least one terminal end of a contact element of the connector
situated on one side of the board and at least one terminal end of a
contact element of the connector situated on the other side of the board
are received in a hole of the hole pattern, which at least one terminal
ends are provided with means for the clamping reception thereof in the
respective hole of the hole pattern of the board.
2. System according to claim 1, wherein the component board is
provided with one or more mutually glectrically insulated wiring layers,
the means of a contact element for the clamping reception thereof in a
hole of the hole pattern making electrical contact with one or more of
the wiring laéers.
.3, System according to claim 1, wherein one or more of the contact
elements of a connector is or are provided with a first and second
oppositely situated contact end, the means for the clamping reception
thereof in a hole of the hole pattern being situated between the two
contact ends and at least one of the contact ends being designed as a
plug contact, which plug contacts and the means for the clémping
reception thereof in a hole project out of the housing of the comnnector
in the same direction, and the housing is provided with passage openings
for the reception of further plug contacts, the contact elements and
passage openings of the connector on the one side of the board and the
contact elements and passage openings of the connector on the other side
of the board, as well as the holes of the hole pattern, being mutually
arranged in such a manner that the plug contacts, extending outside of
the housing, of the one connector engage, via the hole pattern, in the
passage opening of the other, oppositely situated connector, the two
connectors being rigidly connected to the board via the means for the
clamping reception thereof in a hole of the hole pattern.
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havi rﬁjnﬁh tbhsae# dcontact el ements of electrically con- ducting

mat er i H e or nore of the contact el- enents of a connector is
-.or are a first and second oppositely situated contact end,

means el ng Sl tuat ed between the two contact ends for the clanping

reception thereof in a hole of a corrponen't0 board, -and at |east said second

contact endg,be! Bedeshanad;fs & Bl 507 38! vqﬂ.ewup'tug &pALagls and the

means for t ing rece er eof [ oj ect
housi ng of pm@eﬁn@&hwhwﬁdt% mempersdpf e%ltepénlcatl% %Fﬁj‘gbe#mlplr ovi ded

W th passagga¥ingna Gsmis hhe f&ce&tdeea;ﬁ& eboercalt WiGlihg, at 1dd¥ bhwention

I's expl al neg rm:.ngi ee%tdegf det 1£ng member of the connectors being provxded with
means for the clamping reception thereof in a hole of the hole pattern
of the board.
5. System according to one or more of the preceding claims, wherein
the hole pattern in the board consists of one or more rows of holes, the
terminal ends having means for the clamping reception thereof in a hole
also being arranged in rows in such a manner that the respective
terminal ends of the oppositely situated connectors each engage in a
different hole of a row.
6. System according to claim 5, wherein said terminal ends of the
oppositely situated connectors alternately engage in a hole of a row.
7. System according to one or more of the preceding claims, wherein
the connectors on one side of a board can mate with the connectors on
the other side of a further board, in order to form a2 stack of parallel

~ boards.

8. Connector for oppositely positioning on both sides of a component
board in a system or assembly according to cne or more of the preceding
claims, provided with a housing of electrically insulating material
having a plurality of contact elements of electrically conducting
material, having a contact end for making contact to a further contact
element and a terminal end for connecting electrical wiring, cne or more
.of the terminal ends being provided with means for the clamping
reception thereof in a hole of a component board.
8. Connector for oppositely positioning on both sides of a component
board in a system or assembly according to one or more of claims 1 to 7
inclusive, provided with a housing of electrically insulating material
having a plurality of contact elements of electrically conducting
material, having a contact end for making contact to a further contact
element and a terminal end for connecting electrical wiring, and having
shielding members of electrically conducting material received in the.
housing, provided with a terminal end for connecting electrical wiring,
wherein at least one terminal end of a shielding member is provided with
means for the clamping reception thereof in a hole of a compoﬂent board.
10. Connector for oppositely positioning on both sides of a component

board in a system or assembly according to one or more of claims 1 to 7

—_—
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-
by reference to exenplary enbodi nents shown in the draw ngs. Figure 1
shows schematicalTy and in perspective a systemaccording to the invention,
consitsik skt 1Rk Ben Rbplaced @l ity of conponent boards arranged in a stack and

hav- | si de, end-to-end stackabl e connectors po- sitioned
opposiﬁﬂMllEuH!EHi for surface-nounting technol ogy. Figure 2 shows,
in th as Figure 1, a systemaccording to the invention,
provided with con- nectors with shielding nenbers received therein.

Figure 3 shows schematically and in perspéctive a portion of the connectors

according to Figure 2 on

a , . .
inclusive, prov:deg wi;h a housing of electrically insulating material

having a plurality of contact elements of electrically conducting
material, wherein one or more of the contact elements of a connector is
or are provided with a first and second oppositely situated contact end,
means being situated between the two contact ends for the clamping
reception thereof in a hole of the hole pattern and at least one of the
contact ends being designed as a plug contact, which plug contacts and
the means for the clamping reception thereof in a hole project out of
the housing of the connector in the same direction, the housing being
provided with passage openings for the reception of plug contacts.

o i o et s
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“enl ar gmtl ng on a corrponent boar d. Figure 4 shows
scherratTlﬁseShbétHas@eEﬁkéﬁ' cross sec- tion and el-evation, an enbodi nent of

-t he syst to the invention provided with connectors having
cont act

mo contact ends and havi ng pas-
12 -
A SYSTEM AND CONNECTORS FOR THE ELECTRICAL INTERCONNECTION OF

COMPONENT BOARDS
ABSTRACT

A system or cénnector/board asseﬁvbly for electrically
detachably interconnecting cémﬁor‘ierit bo_ard_ (1) having connectors
(10,13) positioned opposite one another on both sides of a board
(1). The connectors (10,13)  are each mounted rigidly on the

“board (1) because at least one.terminal end (24) ‘of a contact
element (16,18;17,19) of a conneétof.(lo,13) is receive.d.in a
hole (27) of a pattern (26) of holes (27) provided in the board
(1), which terminal end (24) is provided with means (25) for the

clamping mounting thereof in the respective hole (27). 1In this
manner, connectors (10.13) can be mounted adjacently on the
component board (1) without the ioss of position of a contact

element. '

FIGURE 3
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- 8- sageopenings—nthe—housing for the reception of contact ends of an

opposi t el y..pgsl ti, onede connect or. . Figure 5 shows diagrammatically and in
:perspec- ti odi nents of neans for the clanping re- ception

t her eof miﬂmgﬂ" mgﬁmonent boar d. Figure 1 shows a nunber of so
cal l ed her

nponent board? 1, 2, 3 having femal e connectors 4,
5, 6 and nmal e connectors 7, 8, 9, nounted opposite one another on either

si de of each board. For the sake of clarity, no further conponents are
shown on the boards 1,_2, 3, bu% itgyMm || be clear that, depending on the
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'desired_appLLQaLLQD_Qi_ng_respective conponent board, integrated circuits,
.resistors, capacitors and other elec- trical and/or electronic conponents
‘can be nmd ¢l HahBeee Replacdde connectors 7-9 of conponent board 2 and the
connect or F nponent board 3, respec- tively, are shown in their
mat ed st : I of formng a stack of parallel conmponent boards,

it is, of course, also possible to position further conponent boards,
referred to as daughter panels or daugh®er boards, transversely on a
conponent board, and/or yet further conponent boards, referred to as ba- by

boards or baby panels, nmounted on the daughter boards (not shown). The
connectors 4-9 shown in Fig-

tig-5

17

28 =

23
9
B

77
2

A\

13

X

13
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ure 1 are—a++—ﬁ+—+he—%yﬁe—%ﬁf nounting the term nal ends of the contact

el enment s of t s ectd vi onnectors on the conponent board by neans of
the surface? e ‘5$ogy whi ch is known per se. Figure 2 shows,
in the sane 1, a nunber of conponent boards, but provided
with femal e 11, 12 and mal e connectors 13, 14, 15, having

shi el di ng nenbers 16 17 of electrically conduct- ing material received in

t hei r housi ngs. Figure 3 shows, gg an enlarged scale, a cross sec- tion
of a portion of the connector 10 and 93, respectively, according to Figure
2. The contact elenents 18 of the connector 10 having

Tig-
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mounting technique.

Figure 4 shows an embodiment of the system according to the
invention in which use is ‘made of connectors 30 provided with a housing
31 of electrically insulating material having electrically conducting
contact elements 32 which are received therein and are provided at both
ends with a2 plug or pin contact 33, 34, the plug contacts 34 projecting
outwards from the base wall part 35 of the housing 31. The base wall
part 35 is furthermore provided with openings 36 which are arranged, for
example, centrally between the contact elements 32. -

At the other side of the component board 50, there is shown a
-similar further connector 40 which is situated opposite the connector 30
and which is provided with a housing 41 of electrically insulating
\_/ méterial,ihaving contact elements 42 of electrically conducting
material, and having a first plug or pin contact end 43 and a second-
plug or pin contact 44 extending from the base wall part 45 of the
housing 41. The base wall part 45 is furthermoré provided with openings
46 on either side of the contact elements 42.

The plug contacts 34, 44.extending outside the housing 31 and 41,
respectively, are furthermore provided with clamping members 25 as shown
in Figure 3. _

The component board 50 has a hole pattern 51 with through holes
52, |

The holes 51, the plug contacts 34, 44 and the openings 36, 46 in
the respective connector housings are mutually matched in terms of
position in such a way that in the mounted state, the plug contacts 34
extend. into the connector 40 via the openings 46 and the plug contacts
44 extend into the comnector 30 via the openings 36. The two connectors
30, 40 are rigidly connected to the component board 50 by means of the
clamping members 25 without the dangér of being shaken loose or the
like. Note that the connectors 30 and 40 are each not fully loaded with
contact elements 32 and 42, respectively, which is advantageously from
manufacturing and cost point of view.

Alternative clamping means 55, 56, 57 suitable for the purpose of
the invention are shown in Figures 5a, b, c. In the English-language
literature, these clamping means are also referred to by the designation
*press-fit" or Upress-in".

The invention is, of course, not restricted to the'embodiments

shown of clamping means and contact element combinations.
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. Be%%leﬁqaﬁes EET :G_:._Q.I.’]I act elenents 18 and 19, respectlvely,

é}ﬁsﬁe}?éhﬂﬁgpﬁﬁ er,s 1 agd,pl? respectively, in the form of :
@}almfﬁnducﬂ’ag shi el ding nenbers 17 are provided

-tae:tra\fmg@érspa f-or ‘4B g cortaCt_ to plate-type con- tact parts 21
of the sjFjedtdirag rrerﬁ?é?%---*fG“’E@e dn-tig seen in the case of connector 10,
the shi e!@A’ﬁﬁ GBrmBCBIPJIB .17.can-be-ailt érnatel y arranged and |f necessary

mu- -t ual T EONNECTORD (FRR { THE 1 SRRE ‘

connectors 10; 13 on thmza&ame&-xbﬁabé EonbbRENY Bladirilg, E1TOT "

are provided with terminal ends 24 having clanpi ng ST nmﬁ?@%‘?ﬁ-mﬁpﬁ’ﬁﬁﬁd-ﬁ--

mounted state of a connector, engage in a clanp- A pagec “LYG paged . ;’,:
Draving(s) : paged .M. to paged .

Description B Abstract  : paged .¥. to paged:...

The invention relates to a system or conmactor/ —
board assembly for the electrical interconnection of
component boards having connectors which are posi-
tionable essentially straightly opposite to one another
on both sides of a board, each connector being secured
to its board and comprising a housing of electrically in-
sulating material provided with a plurality of contact el-
ements of electrically conducting material having a con-
tact end for making contact to a further contact element
and a terminal end for connecting electrical wiring, the
board being provided with a hole pattem comprising one
or more rows of holes for receiving terminal ends there-
in.

‘Systems of this type are used in practice, for exam-
ple, for the stack interconnection of component boards
or, for example, for the connection, on a component
board, also referred to as mother board or mother panel,
of one or more further component boards, also referred

~ toas daughter boards or daughter panels, on both sides.
These daughter boards may per se be provided in turn
with connectors on both sides for forming a stack of
daughter boards or for connecting yet further compo-
nent boards, also referred to as baby boards or baby
panels, thereto. .

A system of this type is disclosed, for example by
DE-A-3,323,029, use being made, however, of connec-
tors having projections situated at the end faces of the
housing for mounting the respective connector housing
on the component board by means of a screw or rivet
joint. This manner of mounting the housings on the com-
ponent board has the disadvantage that, as a conse-
quence of the projections extending laterally from the
connector housing for the mounting thereof, it is not pos-
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ing fashion in a hole 27 of a hole pattern 26 provided in the conponent
:board 1. In the nounted state of the con- nectors 10, 13, they are rigidly
secured on the conpo- nent board 1 by neans of the clanping nenbers 25.

Al though only the shielding nenffers 16, 17 are provided with cl anping
menbers 25 in Figure 3, it will be clear that one or nore of the contact

el ements 18, 19 can al so be provided with clanping nmeans for the reception
thereof in a matchingly situated hol & &f "a hole pattern. As shown in Figure
3, the term nal ends, pro- vided with clanping nenmhers 25, of the
connectors 10, 1$lbletaﬁmlmt3aQ'lhlgalgl}‘yOfrﬂ@m@fﬁﬁdﬁCEﬁHVH@I@%attern 26

designed as a rowbtHEithodtBs8 @ alddtitaet elémditiRssifidn on the
component board. In the English-language literature
this is also known as "end-to-end stacking”.

The object of the invention is to provide a system or
assembly of the type mentioned above, in particular,
having end-to-end stackable connectors mounted suffi-
ciently rigidly on the respective component board.

According to the invention this is achieved in that
the contact elements of a first connector of a pair of op-
positely postionable connectors are shifted in position
with respect to the contact elements of the second con-
nector of said pair in row direction, such that at least one
terminal end of a contact element of the first connector

~and at least one terminal end of a contact element of the
second connector are received in different holes of one
row of the hole pattern, which at least one terminal ends
are provided with means for the clamping reception
thereof in the respective holes of the hole pattern of the
board.

It will be understood that, as more contact elements
are provided with such means for clamping mounting in
a hole of the hole pattern, the respective connector is
secured mechanically more rigidly on the component
board. As the dimensions of a connector become great-
er, it is also advisable to provide more contact elements
with clamping means.

It is noted that contact elements having terminal
ends provided with means for clamplingly reception in
a hole of a component board are, amongst others, dis-

closed by US-A-4,232,924. However, a connector/
board assembly in which the connectors are provided
with said contact elements does not enable straightly
opposite positioning of the connectors on both sides of
_ the board. Furthermore using said contact elements in
a connector/board assembly having oppositely position-
able connectors on each side of a board, such to provide
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and' t he cl ampi ng menbers 25 are to be chosen freely in such a manner that a
sui tabl e hole position can be found for any desired, achievable pitch of

t he contact el enents. In this enbodi nent, the conponent board 1 is pro-
vided with three electrically conducting wiring |ayers 28. Furthernore,
term nal patches 29 are shown for con-

- 3 -

for an end-to-end stackable connector/board assembly
of this type, is not disclosed nor suggested by said US
patent specification. _
in a large number of applications it is common to
connect the contact elements of a connector electrically
in such a manner that at least one contact element con-
nected to the signal earth or to a supply terminal decou-
pled to the signal earth is situated between signal-car-
rying contact elements. This provides an effective elec-
trical shielding between the signal-carrying contacts.

The system according to the invention is suitable,
in particular, for connecting connectors having contact
elements connected in this manner, for which purpose,
in a further embodiment, the component board is pro-
vided with one or more rutually electrically insulated
wiring layers, the means of a contact element for the
clamping reception thereof in a hole of the hole pattem
making electrical contact with one or more of the wiring

~ layers.

One of the wiring layers may, for example, be con-
nected to the signal earth of the system and one or more
of the other wiring Iayers may be connected to the sup-
ply voltage.

US-A-3,963,301 also discloses a system of the type
mentioned at the outset, wherein connectors are used

- which are provided with contact elements having two
oppositely situated contact ends, of which at least one

of the contact ends is designed as plug or pin contact,
which plug contacts project out of the housing of the con-

nector in the same direction. In the mounted state of the
respective connector, the plug contacts extend through
the component board from the one side and out the oth-
er side thereof via the hole pattern. A further housing
only provided with matchingly situated passage open-
ings is then mounted over these plug contacts. This re-
sults in two connectors mounted oppositely on the one
side and other side of the component board. The re-
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- 10 - necting the contact elenments 18, 19 by the surface- nounting
technlque Figure 4 shows an enbodi nent of the system ac- cording to
the in “whi ch use is nade of connec- tors 30 provided with a
housi ng “31-of "el'ectrically insu- lating material having electrically
conducting contact el- enents 32 which are received therein and are
provi ded at both ends with a plug or qlh(gwnact 33, 34, the plug

spective further housing does not have any means for
- the mounting thereof on the component board and is es-
sentially secured on the component board by the sum
~ of the frictional forces between the walls of the passage
openings of the housing and the plug contacts received
therein. Such a system is unsuitable for use with com-
ponent boards which are subject to vibration, such as,
for example, in equipment in vehicles. A mounting
means extending laterally from the respective further
housing has the disadvantage that an end-to-end stack-
able connector system cannot be buiit up therewith.

In a further embodiment of the system according to
the invention, this problem is solved in that one or more
of the contact elements of a connector is or are provided
with a first and second oppaositely situated contact end,
the means for the clamping reception thereof in a hole
of the hole pattern being situated between the two con-
tact ends and at least said second contact ends being
designed as a plug or pin contact, which plug contacts
and the means for the clamping reception thereof in a
hole project out of the housing of the connector in the
same direction, and the housing is provided with pas-
sage openings for the reception of plug contacts, the
contact elements and passage openings of the connec-
tor on the one side of the board and the contact elements
and passage openings of the connector on the other
side of the board, as well as the holes of the hole pattern,
being mutually arranged in such a manner that the piug
-contacts, extending outside of the housing, of the one
connector engage, via the holes of one row of the hole
pattemn, in the passage opening of the other, oppositely
situated connector, the two connectors being rigidly con-
nected to the board via the means for the clamping re-
ception thereof in a hole of the hole pattern.

Because, in this embodiment, in contrast to the prior
art, both connectors situated opposite one another are
provided with contact elements having means for the
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~“€ontacts 34 projecting outwards fromthe base wall part 35 .of the housing
31. The base wall part 35 is further- nore provided with openings 36 which
‘ar e arranged;- for -exanple, centrally between the contact elenents 32.

At the=other side of “the conponent board 50, there is shown a simlar
further connector 40 which is situated opposite the connector 30 and which
I's provided with a housing 41 of electrically insulating material, having
contact elenments 42 of electrically cbnﬁutting material, and having a first
plug or pin contact end 43 and a sec- ond plug or pin contact 44 extending

thermore provi de@MANGHeRERYSRIERAL RIAROLS Gb tap Talg paub = *° 1 1"
_ in such a manner that the contact elements of the one
and the other connector mutually engage in one anoth-
er's housing in the mounted state, a connector connec-
tion as described above is produced, but in contrast to
US-A-3,963,301 the two housings are rigidly mounted
on the component board.

' The system or assembly according to the invention
is suitable, in particular, for use with connectors provid-
ed with shielding members of electrically conducting
material and having a terminal end for connecting elec-
trical wiring, at least one terminal end of a shielding
member of the connectors being provided with means
for the clamping reception thereof in a hole of the hole
pattern of the board. |

This embodiment of the system according to the in-
vention is also suitable for connectors having contact
elements provided with terminal ends for surface-
mounting technology and having one or more of such
shielding members with which the connectors are rigidly
mounted on the component board.

The respective shielding members may advanta-
geously be connected to one or more wiring layers of
the component board for the mutual electrical shielding
of signal-carrying contact elements and/or for connect-
ing supply voltage. The terminal ends of the shielding
members and the hole pattern can also be mutually
matched to one another in such a manner that a system

- or assembly having connectors with a desired pitch of
the contact elements or the terminal ends thereof can
be achieved.

However, in the case of relatively thin component
boards or boards having wiring layers as described
above, in a further embodiment of the system or assem-
bly of the invention, the respective terminal ends of a
pair of oppositely positionable connectors are shifted in
position such that said terminal ends having means for
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fontact el enments 42

The plug contacts 34, 44 extending outside the

housi ng 31 and 41, respectively, are furthernore provid- ed with clanping
ﬁg{bers 25 as shown in Figure 3. The conponent board 50 has a hole
pattern 51 with through hol es 52. The holes 52, the plug contacts 34,

44 and the openings 36, 46 in the respective connector housings are
mutual |y matched in terns of position in such-a way that in the nounted
state, the plug contacts 34 extend into6the connector 40 via the openings
46 and'the plug contacts 44 extend into the connector 30 via the open-
36. The two connite slamgingseception tharep! yvarmelewpch engage in

- alternate holes of one row of the hole pattern.
This embodiment advantageously prevents the
board from becoming warped.
~ For providing a stack of parallel component boards,
in another embodiment of the system or assembly of the
invention the connectors on one side of the board are
designed such that they can mate with the connectors
on the other side of a further board.

Thus, for example, the connectors mounted on one -

side of the component board may have contact ends ex-
clusively designed as a female contact, whereas the
connectors positioned on the other side of the board are
exclusively designed as male contacts. Component
boards of this type, also called hermaphrodite boards,
can be interconnected facing their one and other sides,
respectively. it will be understood that also mating con-
nectors having a mix of male and female contact ends
or a mix of male or female connectors mately mounted

~ on either side of a board may be used.

In a yet further embodiment of the system according

to the invention, the connectors are provided with end-

to-end stackable housings.

The invention also relates to connectors for straight-
ly opposite positioning on both sides of a component
board in a system or assembly described above, pro-
vided with a housing of electrically insulating material
having a plurality of contact elements of electrically con-
ducting material, having a contact end for making con-
tact to a further contact element and a terminal end for

. connecting electrical wiring, and having shielding mem-

bers of electrically conducting material received in the
housing, said shielding members having a terminal end

- for connecting electrical wiring, wherein at least one ter-
~ minal end of a shielding member is provided with means
~ for the clamping reception thereof in a hole of a compo-

nent board, the length of the terminal end being sub-

I ngs
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to the conponent board 50 by neans of the cl anpi rig menbers 25 wit hout the
danger ei ng shaken | oose or the Iike. Note that the connectors 30 and

40 are;

-7 -

stantially equal to or smaller than the thickness of the
component board.

The invention furthermore relates to connectors for
straightly opposite positioning on both sides of a com-
ponent board in a system or assembly described above,
provided with a housing of electrically insulating material
having a plurality of contact elements of electrically con-
ducting material, wherein one or more of the contact el-
ements of a connector is or are provided with a first and
second oppositely situated contact end, means being
situated between the two contact ends for the clamping
reception thereof in a hole of a component board, and
at least said second contact ends being designed as a
plug contact, which plug contacts and the means for the
clamping reception thereof in a hole project out of the
housing of the connector in the same direction, the
housing being provided with passage openings for the
reception of plug contacts.

The invention is explained in greater detail below
by reference to exemplary embodiments shown in the
drawings.

Figure 1 shows schematically and in perspective a -
system according to the invention, consisting of a plu-
rality of component boards arranged in a stack and hav-

_ ing, on either side, end-to-end stackable connectors po-
sitioned opposite one another for surface-mounting
technology.

Figure 2 shows, in the same manner as Figure 1, a
system according to the invention, provided with con-
nectors with shielding members received therein.

Figure 3 shows schematically and in perspective a
portion of the connectors according to Figure 2 on an
enlarged scale before mounting on a component board.

Figure 4 shows schematically, partly in cross sec-
tion and elevation, an embodiment of the system ac-
cording to the invention provided with connectors having
contact elements with two contact ends and having pas-
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- 11 - not fully l|loaded with contact el enents 32 and 42, re- spectively,
whi ch i s advantageously from manuf acturing and cost point of view

Al ternative cl anpi ng neans 55, 56, 57 suitable for the purpose of the

i nvention are shown in Figures 5a, b, c. In the English-1language
literature, these clanping neans are also referred to by the designation
"press-fit or "press-in". The invention is, of course, not restricted
to the em bodi ments shown of clanping feans and contact el e- nent

conbi nations.- ) . . )
sage openings in the housing for the reception of contact

ends of an oppositely positioned connector.

Figure 5 shows diagrammatically and in perspec-
tive various embodiments of means for the clamping re-
ception thereof in a hole of a component board.

Figure 1 shows a number of so called hermaphro-
dite component boards 1, 2, 3 having female connectors
4, 5, 6 and male connectors 7, 8, 9, mounted opposite
one another on either side of each board. For the sake
of clarity, no further components are shown on the
boards 1, 2, 3, but it will be clear that, depending on the

- desired application of the respective component board,
integrated circuits, resistors, capacitors and other eiec-
trical and/or electronic components can be mounted
thereon. The connectors 7-9 of component board 2 and
the connectors 4-6 of the component board 3, respec-
tively, are.shown in their mated state.

Instead of forming a stack of parallel component
boards, it is, of course, also possibie to position further

.component boards, referred to as daughter panels or
daughter boards, transversely on a component board,

- and/or yet further component boards, referred to as ba-
by boards or baby panels, mounted on the daughter

boards (not shown). The connectors 4-9 shown in Fig-
ure 1 are all of the type for mounting the terminal ends
of the contact elements of the respective connectors on
the component board by means of the surface-mounting
technology which is known per se.

Figure 2 shows, in the same manner as Figure 1, a
number of component boards, but provided with female

~ connectors 10, 11, 12 and male connectors 13, 14, 15,
having shielding members 16, 17 of electrically conduct-
ing material received in their housings. _

Figure 3 shows, on an enlarged scale, a cross sec-
tion of a portion of the connector 10 and 13, respectively,

according to Figure 2.
The contact elements 18 of the connector 10 having
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REPLACEMENT SHEET . - 12 - daims 1. System or
connect or/ board assenbly for the el ec-

-9 -

plastic housing 22 are designed as a female or receiving
contact, whereas the contact elements 19 of the con-
nector 13 having plastic housing 23 form male or plug
contacts. Between the two rows of contact elements 18
and 19, respectively, there are shielding members 16
and 17, respectively, in the form of electrically conduct-
ing plates. The shielding members 17 are provided with
contact fingers 20 for making contact to plate-type con-
tact parts 21 of the shielding members 16. As can be
seen in the case of connector 10, the shielding members
16, 17 can be alternately arranged, and if necessary mu-
tually electrically connected, in a connector housing.
To mount the connectors 10, 13 on the component
‘board 1, the shielding members 186, 17 are provided with
terminal ends 24 having clamping members 25 which,
in the mounted state of a connector, engage in a clamp-
ing fashion in a hole 27 of a hole pattern 26 provided in
the component board 1. In the mounted state of the con-
nectors 10, 13, they are rigidly secured on the compo-
nent board 1 by means of the clamping members 25.
Although only the shielding members 16, 17 are
provided with clamping members 25 in Figure 3, it will
be clear that one or more of the contact elements 18,
19 can also be provided with clamping means for the
reception thereof in a matchingly situated hole of a hole
pattern. As shown in Figure 3, the terminal ends, pro-
vided with clamping members 25, of the connectors 10,
13 altemnately engage in a hole 27 of the hole pattern 26
designed as a row of holes. The position of the holes 27
and the clamping members 25 are to be chosen freely
in such a manner that a2 suitable hole position can be
found for any desired, achievable pitch of the contact
elements. '
In this embodiment, the component board 1 is pro-
vided with three electrically conducting wiring layers 28.
Furthermore, temminal patches 29 are shown for con-
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trical interconnection of conponent boards (1-3) havi ng connectors
(4-6, 7-9; 10-12, 13-15) which are positionable essentially straightly
'opp05|te to one another on both sides of a board (1-3), each

connector (4-15) being secured to its board (1-3) and conprising a
housi ng (22, 23) of electrically in- sulating material provided with a-
plurality of contact - elements (16, 17; 18, 19) of electrically
conducti ng mat eri al having a contag® end (20, 21) for making
contact to a.further contact elenent and a term nal end (24) for

ol o pat tern ( ASCHETE, e’ EBAaCIBINRRTS 18, v BY, B MUBAH 107 Tecai Vi ng
ter- mounting techmque
Figure 4 shows an embodiment of the system ac-
cording ta the invention in which use is made of connec-
tors 30 provided with a housing 31 of electrically insu-
lating material having electrically conducting contact el-
ements 32 which are received therein and are provided
at both ends with a plug or pin contact 33, 34, the plug
contacts 34 projecting outwards from the base wall part
35 of the housing 31. The base wall part 35 is further-
more provided with openings 36 which are arranged, for
example, centrally between the contact elements 32.
At the other side of the component board 50, there
is shown a similar further connector 40 which is situated
opposite the connector 30 and which is provided with a
housing 41 of electrically insulating material, having
contact elements 42 of electrically conducting material,
and having a first plug or pin contact end 43 and a sec-
ond plug or pin contact 44 extending from the base wall
part 45 of the housing 41. The base wall part 45 is fur-
thermore provided with openings 46 on either side of the
contact elements 42.

The plug contacts 34, 44 extending outside the
housing 31 and 41, respectively, are furthermore provid-
ed with clamping members 25 as shown in Figure 3.

. The component board 50 has a hole pattern 51 with
through holes 52.

The holes 52, the piug contacts 34, 44 and the
openings 36, 46 in the respective connector housings
are mutually matched in terms of position in such away
that in the mounted state, the plug contacts 34 extend
into the connector 40 via the openings 46 and the plug
contacts 44 extend into the connector 30 via the open-
ings 36. The two connectors 30, 40 are rigidly connected
to the component board 50 by means of the clampmg

~ members 25 without the danger of being shaken loose
or the like. Note that the connectors 30 and 40 are each
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m nail ends (24) therein, characterized in that the contact el enents

6, 17Th151§h):etﬁﬁsmaetik edconnect or (4-6; 10-1 2) of a pair of oppositely
p05|t|on ectors (4,7; 5, 8, 6, 9; 10, 13; 11, 14; 12, 15) are
shifted 1 h respect to the contact ele- ments (16, 17, 19)
of the second connector - 13-15) of said pair in row di rection,
such that at | east one term' nal end (24) of a contact elenent (16, 17,

REPLACEMENT SHEET : -1 -

not fully loaded with contact elements 32 and 42, re-
spectively, which is advantageously from manufacturing
and cost point of view.

Altemative clamping means 55, 56, 57 suitable for
the purpose of the invention are shown in Figures 5a, b,
c. In the English-language literature, these clamping
means are also referred to by the designation “press-it*
or "press-in".

The invention is, of course, not restricted to the em-
bodiments shown of clamping means and contact ele-
ment combinations.

Claims

1. System or connector/board assembly for the elec-
trical interconnection of component boards (1-3)
having connectors (4-6, 7-9; 10-12, 13-15) which
are positionable essentially straightly opposite to
one another on both sides of a board (1-3), each
connector (4-15) being secured to its board (1-3)
and comprising a housing (22, 23) of electrically in-
sulating material provided with a plurality of contact
elements (16, 17; 18, 19) of electrically conducting
material having a contact end (20, 21) for making
contact to a further contact element and a terminal
end (24) for connecting electrical wiring, the board
(1-3) being provided with a hole pattern (26) com-
prising one or more rows of holes for receiving ter-
‘minal ends (24) therein, characterized in that the
contact elements (16, 17, 18) of a first connector
(4-6; 10-12) of a pair of oppositely positionable con-
nectors (4,7, 5, 8, 6, 9; 10, 13; 11, 14; 12, 15) are
shifted in position with respect to the contact ele-
ments (16, 17, 19) of the second connector (7-9;
13-15) of said pair in row direction, such that at least
one terminal end (24) of a contact element (16, 17,

This is tiee replacem
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—'UT’T‘H"'flrst connector (4-6; 10-12) and at least  one

term s&?e R4\ refiactd cONt act el ement (16, 17, 19) of the second
conne 'S ) are re- ceived in different holes (27) of one
row of ‘ attern (26), which at |east one term nal ends (24)

are pro ns for the clanping reception thereof in the
respective holes (27) of the hole pat- tern (26) of the board (1-3).
- 11 =~

not fully loaded with contact elements 32 and 42, re-
" spectively, which is advantageously from manufacturing

and cost point of view.

Altemative clamping means 55, 56, 57 suitable for
the purpose of the invention are shown in Figures 5a, b,
c. In the English-language literature, these clamping
means are also referred to by the designation "press-fit"
or “press-in®.

The invention is, of course, not restricted to the em-
bodiments shown of clamping means and contact ele-
ment combinations.

- Claims

1. 'System or connector/board assembiy for the elec-
trical interconnection of component boards (1-3)
~ having connectors (4-6, 7-9; 10-12, 13-15) which
are positionable essentially straightly opposite to
one another on both sides of a board (1-3), each
connector (4-15) being secured - to its board (1-3)
and comprising a housing (22, 23) of electrically in-
sulating material provided with a plurality of contact
elements (16, 17; 18, 19) of electrically conducting
material having a contact end (20, 21) for making
contact to a further contact element and a terminal
end (24) for connecting electrical wiring, the board
(1-3) being provided with a hole pattern (26) com-
prising one or more rows of holes for receiving ter-

- minal ends (24) therein, characterized in that the
contact elements (16, 17, 18) of a first connector
(4-8; 10-12) of a pair of oppositely positionable con-
nectors (4,7; 5, 8; 6, 9; 10, 13; 11, 14; 12, 15) are
shifted in position with respect to the contact ele-
ments (16, 17, 19) of the second connector (7-9;
13-15) of said pair in row direction, such that at least

- oneterminal end (24) of a contact element (186, 17,

A Y O | i e relacomnt anet
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S sten1accord|ng to claim1, wherein the conpo- nent board (1 -3) is
ﬁ?ﬁnﬁ 69ﬂkwmenDre nmu- tually electrically insulated wiring

Iayer means (25) of a termnal end (24) of a contact ele-
ment e cl anpi ng recepti.on thereof in a hole (27) of the -
hol e pattern (26) naklng el ectrical contact with one or nore of the

wring layers (28). 3. Systen1accord|ngﬁho claim1, wherein one or nore
of the contact elements (32; 42) of a<c ector (30; 40) is or are
provided with a first (33; 43) and second (34; 44) oppositely situated

contact end, the near®) of the first connector (4-6; 10-12) and at least
one terminal end (24) of a contact element (16, 17,
19) of the second connector (7-9; 13-15) are re-
ceived in different holes (27) of one row of the hole
pattern (26), which at least one terminal ends (24)
are provided with means for the clamping reception
thereof in the respective holes (27) of the hole pat-
tern (26) of the board (1-3).

2. System according to claim 1, wherein the compo-
nent board (1-3) is provided with one or more mu-
tually electrically insulated wiring layers (28), the
means (25) of a terminal end (24) of a contact ele-
ment (16-19) for the clamping reception thereof in
a hole (27) of the hole pattern (26) making electrical
contact with one or more of the wiring layers (28).

3. System according to claim 1, wherein one or more
of the contact elements (32; 42) of a connector (30;
40) is or are provided with a first (33; 43) and second
(34; 44) oppositely situated contact end, the means
(25) for the clamping reception thereof in a hole (52)
of the hole pattern (51) being situated between the
two contact ends (33, 43; 34, 44) and at least said
second contact ends (34, 44) being designed as a
piug contact, which plug contacts and the means
(25) for the clamping reception thereof in a hole (52)

. project out of the housing (31; 41) of the connector
(30; 40) in the same direction, and the housing (31;
41) is provided with passage openings (36; 46) for
the reception of plug contacts, the contact elements
(32) and passage openings (36) of the connector
(30) on the one side of the board (50) and the con-

- tact elements (42) and passage openings (46) of
the connector (40) on the other side of the board
(50), as well as the holes (52) of the hole pattem

ANED N0 0 | This s the raplacement sheet
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(25) reception thereof in a hole (52) of the hole
patter gg& |tuated bet ween the two contact ends (33, 43; 34,
44) an d %d second contact ends (34; 44) being designed as a

pl ug co ug contacts and the neans ~ (25) for the clanping
recepti hole (52) proj ect out of the housing (31; 41) of
t he connector (30 40) in the sanme direction, and the housing (31;

41) is provided with passage openi ngs-(38; -46) for the reception of

pl ug contacts, the contact elenents (32) and passage openings (36) of

ot Ererens (5! e BRI el gt 11 o

he plug contacts, exténding outside of the housing,

of the one connector engage, via the holes of one

row of the hole pattern (51), in the passage opening

- of the other, oppositely situated connector, the two

connectors (30; 40) being rigidly connected to the

board (50) via the means (25) for the clamping re-

~ ception thereof in a hole (52) of the hole pattern

(51).

4. System according to any of the preceding claims,
wherein the respective terminal ends of a pair of op-
positely positionable connectors are shifted in posi-
tion such that said terminal ends having means (25)
for the clamping reception thereof in a hole (52)
each engage in alternate holes (52) of one row of
the hole pattern (51).

5. - System according to any of the preceding claims,
wherein the connectors (4-6; 10-12) on one side of
a board can mate with the connectors (7-9; 13-15)
on the other side of a further board, in order to form
a stack of parallel boards (1-3).

- 6. System according to any of the preceding claims,
wherein the connectors (4-15; 30; 40) have end-to-

end stackable housings (22; 23; 31; 41).

7. System according to any of the preceding claims,
wherein the connectors (10-15) are provided with
shielding members (16,.17) of electrically conduct-
ing material having a terminal end (25) for connect-
ing electrical wiring, at least one terminal end (24)

-of a shielding member (16, 17) of the connectors
(10-15) being provided with means (25) for the
clamping reception thereof in a hole (27) of the hole

_____—___,___QattemJZG) of a board (1-3). This Is the replacsment sheet
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Connector for straightly opposite positioning on
both sides of a component board in a system or as-
sembly according to claim 7, comprising a housing
(21; 23) of electrically insulating material having a
plurality of contact elements (18; 19) of electrically
conducting material, having a contact end for mak-
ing contact to a further contact element and a ter-
minal end for connecting electrical wiring, and hav-
ing shielding members (16, 17) of electrically con-
ducting material received in the housing (21, 23),
said shielding members (16, 17) having a terminal
end (24) for connecting electrical wiring, wherein at
least one terminal end {24) of a shielding member
(16, 17) is provided with means (25) for the clamp-
ing reception thereof in a hole (27) of a component
board (1), the length of the terminal end (24) being
substantially equal to or smaller than the thickness
of the component board (1).

Connector for straightly opposite positioning on
both sides of a component board in a system or as-
sembly according to any of claims 3 to 6, comprising
a housing (31; 41) of electrically insulating material
having a plurality of contact elements (32; 42) of
electrically conducting material, wherein one or

- more of the contact elements (32; 42) of aconnector

(30; 40) is or are provided with a first (33; 43) and
second (34; 44) oppositely situated contact end,
means (25) being situated between the two contact
ends (33, 43; 34; 44) for the clamping reception
thereof in a hole (52) of a component board (50) and
at least said second contact ends (34; 44) being de-
signed as a plug contact, which plug contacts and
the means (25) for the clamping reception thereof

in a hole (52) project out of the housing (31; 41) of
the connector (30; 40) in the same direction, the

housing (31; 41) being provided with passage open-
ings (36; 46) for the reception of plug contacts.

as the
- 14 -
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(5), being. nutuall nged in such a manner that the plug contacts,
extendi ng out si de of the housing, -~ of the one connector engage, via the
hol es afhisSheet Has Be leedt he hol e pattern (51), in the passage opening

of the o ' w ‘ |y situated connector, the two connectors (30;
40) bein ected to the board (50) via the neans (25) for
the clanping re- ception thereof in a hole (52) of the hole pattern
(51). 4. Systemaccording to any of 4 Hd preceding clains, wherein the
respective termnal ends of a pair of op- =~ positely positionable

connectors are shifted in posi-

A SYSTEM AND CONNECTORS FOR THE ELECTRICAL INTERCONNECTION OF

COMPONENT BOARDS
ABSTRACT

A system or connector/board assembly for electrically
detachably interconnecting component boards (1) having connectors
(10,13) positioned opposite one another on both sides of a board
(1). The cdnnectors (10,13) are each mounted rigidly on the
board (1) because at least one:tg;minal end (24) of a contact
element (16,18;17,19) of a connector (10,13) is received in a
héle (27) of a pattern (26) of holes (27) provided in the board
(1), which terminal end (24) is provided with means (25) for the
clémping mounting thereof in the respectivé hole (27). In this
manner, connectors (10.13) can be nmqnted adjacently on the
_éomponent board (1) without the loss_of position of a contact

element.

FIGURE 3
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‘tion such that said term nal ends having neans (25) for the clanping
reception thereof in a hole (52) ‘each engage in alternate holes (52) of
one row of - the hole pattern (51). 5. Systemaccording to any of the
precedi ng cl ai ns, wherein the connectors (4-6; 10-12) on one side of

a board can mate with the connectors (7-9; 13-15) on the other side of
a further board, in order to form _a,stack of parallel boards (1-3). 6.
System according to any of the preceding cl ains, wherein the connectors
(4-15; 30; 40) have end-to-

This is the replacement sheet
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end stackabl e housings (22; 23; 31; 41). 7. Systemaccording to any of the
Jprecedi ng cl ai ns, wherein the connectors (10-15) are provided with

shi el ding nenbers (16, 17) of electrically conduct- ing material having
a termnal end (25) for connect- ing electrical wiring, at |east one
term nal end (24) of a shielding nenber (16, 17) of the connectors
(10-15) being provided with nmeans (25) fJor the cl anpi ng reception
thereof in a hole (27) of the hole pattern (26) of a board (1-3).
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- 15 -'8. Connector for straightly opposite positioning on bot h si des

,of a conponent board in a system or as- senbly according to claim7,
conpri sing a housing (21; 23) of electrically insulating materi al
havi ng a plurality of contact elenents (18; 19) of electrically”

- 3 -
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conducting material, Raving a contact end for mag 6 Orﬁcﬁtétﬂo‘a 3r0®

further gontact elenment and a ter- m nal end for connecting electri
W ring, and hav- i ng shielding menbers (16, 17) of eRERACEMENTYSHERT-
ducting material received in the housing (21, 23), sai d shi el ding
menbers (16, 17) having a term nal end (24) for connect L:jgl Wmal
W ring, wherein at | east one termnal end (24) of a shiefd r
(16, 17) is provided with neans (25) _feg the clanp- i ng reception
thereof in a hole (27) of a conponent board (1), the length of the

thi ckness.of  ROtoRolRAREG ot anet Blements’a2"hd 82, a2 1
spectively, which is advantagecusly from manufacturing
and cost point of view.

Altemnative clamping means S5, 56, 57 suitable for
the purpose of the invention are shown in Figures 5a, b,
c. In the English-language literature, these clamping
means are also referred to by the designation “press-it*
ar *press-in®.

The inventicn is, of course, not restricted to the em-
bodiments shown of clamping means and contact ele-
ment combinations.
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9. ConWy opposi te positioning on " both sides of a
conporient board in a system or ‘as- senbl y accor di ng REBLAOSMENT SHegs 3
to 6, c

mat erFaTE‘

electric

TR oy sl 19, (o comact o1 et (5% 53 S6eP ios8

¥ conducti ng materi'al, wherein one or nore of the contact

el ements (32; 42) of .a connector (30; 40) is or are provided with a
first (33; 43) and second (34; 44). pppositely situated contact end,
means (25) being situated between the T'WJ_C'OTT'[ act . ends (33, 43; 34;
44) for the clanping reception thereof in a hole (52) of a conponent
board (50) and Claims ' .

1. System or connector/board assembly for the alec-
trical interconnecticn cf component boards (1-3)
having connectors (4-6, 7-S; 10-12, 13-15) which
are positionable essentially straightly cpposite to
one another on beth sides of a board (1-3), each
connector (4-15) being secured to its board (1-3)
and comprising a housing {22, 23) of electrically in-
sulating material provided with a plurality of contact
elements (16, 17; 18, 19) of electrically conducting
material having a contact end (20, 21) for making
contact to a further contact element and a terminal
end (24) for connecting electrical wiring, the board
(1-3) being provided with a hole pattern (26) com-
prising one or more rows of holes for receiving ter-
minal ends (24) therein, characterized in that the
contact elements (16, 17, 18) of a first connector
(4-6; 10-12) of a pair of oppositely positionable con-
nectors (4,7: 5, 8: 6, 9; 10, 13; 11, 14; 12, 15) are
shifted in position with respect to the contact ele-
ments (16, 17, 19) of the second connector (7-9;
13-15) of said pair in row direction, such that at least
one terminal end (24) of a contact element (16, 17,



at | east sald second centact ends (34; 44) being de-
s and the means (25) for thSERUALEMEN] SH

cont act,

. signed as a

Siedt

receptlo in a hole (52) project out of the hous ﬂﬂ&?
of » QMjmwwl 40) in the sanme direction, the Ifﬂosﬁi

ssage open- I ngs (36; 46) for the receptlon

41) belng Pra
of plug contacts.

- 13 -

18) of the first connector (4-6; 10-12) and at least
one terminal end (24) of a contact element (16, 17,
19) of the second connector (7-9; 13-15) are re-
ceived in different hales (27) of one row of the hole
pattern (26), which at least one terminal ends (24)
are provided with means for the clamping reception
thereof in the respective holes (27) of the hole pat-
tern (26) of the board (1-3).

System according to claim 1, wherein the compo-
nent board (1-3) is provided with one or more mu-
tually electrically insulated wiring layers (28), the
means (25) of a terminal end (24) of a contact ele-
ment {(16-19) for the clamping reception thereof in
a hole (27) of the hole pattern (26) making electrical
contact with one or more of the wiring layers (28).

System according to claim 1, wherein one or more
of the contact elements (32 42) of a connector (30;

40) is or are provided with a first (33; 43) and second
(34; 44) oppositely situated contact end, the means
(25) for the clamping reception thereof in a hole (52)
of the hole pattern (51) being situated between the
two contact ends (33, 43; 34, 44) and at least said
second contact ends (34; 44) being designed as a
plug contact, which plug contacts and the means
(25) for the clamping reception thereof in a hole (52)
project out of the housing (31; 41) of the connector
(30; 40) in the same direction, and the housing (31;
41) is provided with passage openings (36; 46) for
the reception of plug contacts, the contact elements
(32) and passage openings (36) of the connector
(30) on the one side of the board (50) and the con-
tact elements (42) and passage openings (46) of
the connector (40) on the other side of the board
(50), as well as the holes (52) of the hole pattem



e e

(51), being mutually arranged in such a manner that
the plug contacts, exténding outside of the housing,
of the one connector engage, via the holes of one
row of the hole pattern (51), in the passage opening
of the other, oppositely situated connector, the two
connectors (30; 40) being rigidly connected to the
board (S0) via the means (25) for the clamping re-
ception thereof in a hole (52) of the hole pattern
(51).

4. System according tc any of the preceding claims,
wherein the respective terminal ends of a pair of op-
positely pasitionable connectors are shifted in posi-
tion such that said terminal ends having means (25)
for the clamping reception thereof in a hole (52)
each engage in alternate holes (52) of ane row of
the hole pattern (51).

§. System according to any of the preceding claims,
wherein the connectors (4-6; 10-12) on one side of
a board can mate with the connectors (7-9; 13-15)
on the other side of a further board, in order to form
a stack of parallel boards (1-3).

6. System according to any of the preceding claims,
wherein the connectors (4-15; 30; 40) have end-to-
end stackable housings (22; 23; 31; 41).

7. System according to any of the preceding claims,
wherein the connectors (10-15) are provided with
shielding members (16,.17) of electrically conduct-
ing material having a terminal end (25) for connect-
ing electrical wiring, at least one terminal end (24)
of a shielding member (16, 17) of the connectors
(10-15) being provided with means (25) for the
clamping reception thereof in a hole (27) of the hole
pattern (26) of a board (1-3). -
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8. Connector for stréightly opposite positioning on
both sides of a component board in a system or as-
sembly according to claim 7, comprising a housing
(21; 23) of electrically insulating material having a
plurality of contact elements (18; 19) of electrically
conducting material, having a contact end for mak-
ing contact to a further contact element and a ter-
minal end for connecting electrical wiring, and hav-
ing shielding members (18, 17) of electrically con-
ducting material received in the housing (21, 23),
said shielding members (16, 17) having a terminal
end (24) for connecting electrical wiring, wherein at
least one terminal end (24) of a shielding member
(16, 17) is provided with means (25) for the clamp-
ing reception thereof in a hole (27) of a component
board (1), the length of the terminal end (24) being
substantially equal to or smaller than the thickness
of the component board (1).

9. Connector for straightly opposite positioning on
both sides of a component board in a system or as-
sembly according to any of claims 3to 6, comprising
a housing (31; 41) of electrically insulating material
having a plurality of contact elements (32; 42) of
electrically conducting material, wherein one or
more of the contact elements (32; 42) of a connector
(30; 40) is or are provided with a first (33; 43) and
second (34; 44) oppositely situated contact end,
means (25) being situated between the two contact
ends (33, 43; 34; 44) for the clamping reception
thereof in a hole (52) of a component board (50) and
at least said second contact ends (34, 44) being de-
signed as a plug contact, which plug contacts and
the means (25) for the clamping reception thereof
in a hole (52) project out of the housing (31; 41) of
the connector (30; 40) in the same direction, the
housing (31; 41) being provided with passage open-
ings (36; 46) for the reception of plug contacts.
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A SYSTEM AND CONNECTORS FOR THE ELECTRICAL INTERCONNECTION‘OF

COMPONENT BOARDS
ABSTRACT

A system or connector/board assembly for electrically
detachably interconnecting component boards (1) having connectors
(10,13) positioned opposite one another on both sides of a board
(1). The connectors (10,13) are each mounted rigidly on the
board (1) because at least one:tg:minal end (24) of a contact
element (16,18;17,19) of a connector (10,13) is received in a
hole (27) of a pattern (26) of holes (27) provided in the board
(1), which terminal end (24) is provided with means (25) for the
clamping mounting thereof in the respective hole (27). In this
manner, connectors (10.13) can be mounted adjacently on the

component board (1) without the loss of position of a contact

element.

FIGURE 3



